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during the processes of drop stamping or forging, just
as they may develop during the cooling of an ingot, since
in either of these processes the steel is necessarily heated
and cooled through the critical temperatures. Sudden
changes of section in a drop forging may assist towards
such a concentration of stress in the skin of the steel as
will produce a flaw, and the persistence of the original
surface flaws of the ingot, during the processes of forging
and drop forging, tends towards the same result. With
those steels which, after cooling in air, have a tensile
strength of 75 tons per square inch or more (and reference
to the detailed descriptions of the different steels given
earlier in this chapter will make it apparent that a very
considerable proportion of the nickel chromium steels do
attain a strength equal to this), there is a serious tendency
towards the development of surface cracks in the ingots
and forgings, and with such steel it is essential that steps
be taken to eradicate the sources of trouble at the start.
The steelmaker attacks the defects by various methods.
First of all, he endeavours to prevent the steel from cooling
through the critical ranges oftener than is absolutely
necessary. By transferring the steel hot from the ingot
mould to soaking pits, and by carrying out the early
forging operations upon the steel before it has cooled down
to atmospheric temperature, it is often possible to avoid
the commencement of serious flaws. For various reasons,
the complete forging down of the steel cannot be carried
out without allowing the steel to cool to ordinary
temperatures. When once it has gone cold it is usually
desirable to remove the external surface of the billet or
bloom, particularly if the steel air hardens powerfully.
During the forging operation the surface flaws may have
been enlarged slightly, and they have probably been
altered in shape. By rough turning, the defective skin
of the billet can be taken away, and the sources of the
surface cracks removed to a great extent. Some steel
works do not remove the defective surface by rough turning,
but attempt to get rid of the flaws by chipping or grinding.